in vivo 35: 2253-2260 (2021)
doi:10.21873/invivo.12498

Sleep Disorders Before and During the COVID-19 Pandemic in
Patients Assigned to Adjuvant Radiotherapy for Breast Cancer

DIRK RADES!, CARLOS A. NARVAEZ!, STEVEN E. SCHILD?, SOEREN TVILSTED? and TROELS W. KJAER*

!Department of Radiation Oncology, University of Liibeck, Liibeck, Germany;
2Department of Radiation Oncology, Mayo Clinic, Scottsdale, AZ, U.S.A.;
SResearch Projects and Clinical Optimization, Zealand University Hospital, Koege, Denmark;
“Neurological Department, Zealand University Hospital, Roskilde, Denmark

Abstract. Background/Aim: The anticipation of radiotherapy
can cause distress and sleep disorders, which may be
aggravated by the COVID-19 pandemic. This study
investigated sleep disorders in a large cohort of patients with
breast cancer before and during the pandemic. Patients and
Methods: Twenty-three characteristics were retrospectively
analyzed for associations with pre-radiotherapy sleep disorders
in 338 patients. Moreover, 163 patients presenting before and
175 patients presenting during the COVID-19 pandemic were
compared for sleep disorders. Results: Sleep disorders were
significantly associated with age <60 years (p=0.006); high
distress score (p<0.0001); more emotional (p<0.0001),
physical (p<0.0001) or practical (p<0.0001) problems;
psycho-oncological need (p<0.0001); invasive cancer
(p=0.003); chemotherapy (p<0.001); and hormonal therapy
(p=0.006). Sleep disorders were similarly common in both
groups (prior to vs. during the pandemic: 40% vs. 45%,
p=0.38). Conclusion: Although additional significant risk
factors for sleep disorders were identified, the COVID-19
pandemic appeared to have no significant impact on sleep
disorders in patients scheduled for irradiation of breast cancer.

Breast cancer is one of the most common cancer types
worldwide (1). In the vast majority of patients with primary
breast cancer, the treatment regimen includes adjuvant
radiotherapy (2). Being scheduled for radiotherapy can cause
significant distress for patients, which may be associated with
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sleep disorders. According to previous studies, sleep disorders
are quite common in patients with breast cancer (3, 4).

Controversy exists regarding the point in time during a
patient’s course when sleep orders are most prevalent. In a
study that investigated sleeping habits in 33 patients with breast
cancer and 23 with prostate cancer during a course of
radiotherapy plus 6-month follow-up, sleep disorders occurred
mainly before and at the beginning of the treatment (5). In a
population-based epidemiological study including 465 patients
with breast cancer and 263 with prostate cancer, sleep disorders
increased during the period of treatment due to radiation-
related side-effects (6). To date, only a few studies have
investigated the prevalence of pre-radiotherapy sleep disorders
and corresponding risk factors (4, 7, 8). Therefore, a major goal
of the current study was the identification of additional risk
factors for pre-radiotherapy sleep disorders in a large cohort of
patients with primary breast cancer.

Distress and pre-radiotherapy sleep disorders may be
aggravated by the Coronavirus Disease 2019 (COVID-19)
pandemic. The majority of patients with cancer belong to the
high-risk group because of immuno-suppression due to
malignant disease or anticancer treatment (9-12). The studies
reported so far have provided conflicting results regarding the
impact of the COVID-19 pandemic on distress and sleep
disorders in patients with cancer (13-17). No study has
particularly focused on the impact of the COVID-19 pandemic
on the prevalence of sleep disorders before a course of
radiotherapy. Therefore, an additional major goal of the current
study was the investigation of a potential impact of the COVID-
19 pandemic on the prevalence of pre-radiotherapy sleep
disorders in patients with breast cancer scheduled to receive
radiotherapy after breast-conserving surgery or mastectomy.

Patients and Methods

In this retrospective study, data of 338 female patients assigned to
external-beam irradiation for primary breast cancer following
breast-conserving surgery or mastectomy were analyzed for pre-
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radiotherapy sleep disorders. The study received approval from the
Ethics Committee of the University of Liibeck (reference number
21-178). All patients had completed a National Comprehensive
Cancer Network Distress Thermometer evaluation (18). The entire
cohort included 175 [previously reported (4)] patients who
presented for irradiation between March 2020 and February 2021
(i.e. during the COVID-19 pandemic in Liibeck) and 163 patients
who presented between March 2019 and February 2020 (i.e. prior
to the COVID-19 pandemic in Liibeck).

Patients treated with breast-conserving surgery were assigned to
whole-breast irradiation (40 Gy in 15 fractions over 3 weeks or 50.4
Gy in 28 fractions over 6.5 weeks) with or without a boost to the
tumor bed (10 Gy in 5 fractions over 1 week) (2). Following
mastectomy, patients with risk factors were assigned to irradiation of
the chest wall, mainly with 50.4 Gy in 28 fractions over 6.5 weeks.
The treatment volume included locoregional lymph nodes when more
than three axillary lymph nodes were involved and with involvement
of 1-3 axillary lymph nodes and specific risk factors (2).

Using the patient-reported outcomes from the National
Comprehensive Cancer Network Distress Thermometer (18), patients
were evaluated for sleep disorders (no vs. yes) at the time of the first
contact with a radiation oncologist, generally 1-2 weeks before the
start of treatment. Moreover, 18 characteristics were analyzed for
associations with pre-radiotherapy sleep disorders in the entire cohort
(Table I). These characteristics were age (<60 vs. =61 years,
median=60.5 years); Karnofsky performance score (90-100 vs. 60-80);
Charlson comorbidity index (2 vs. =3, median=2); history of previous
or concurrent breast cancer or ductal carcinoma in situ (DCIS) (no vs.
yes); history of another previous or concurrent malignancy (no vs.
yes); family history of malignant disease in general (no vs. yes); family
history of breast cancer or DCIS (no vs. yes); history of previous
radiation therapy (no vs. yes); distress score (0-4 vs. =5; median=4)
according to the National Comprehensive Cancer Network Distress
Thermometer (18); number of emotional (0-1 vs. =2, median=1),
physical (0-3 vs. =4, median=3) or practical (0 vs. =1, median=0)
problems according to the Distress Thermometer; request for psycho-
oncological support (no vs. yes); tumor type (DCIS only vs. invasive
breast cancer with/without DCIS); type of surgery (breast-conserving
surgery vs. mastectomy); chemotherapy prior to radiotherapy (no vs.
yes), hormonal therapy with tamoxifen or aromatase inhibitors started
prior to radiotherapy (no vs. yes); and treatment volume of
radiotherapy (with vs. without locoregional lymph nodes).

In the 305 patients with invasive breast cancer, six additional
characteristics were investigated, namely primary tumor stage (T1-
2 vs. T3-4), nodal stage (NO-N1mi vs. N1-3), distant metastasis (no
vs. yes), histology (no special type=NST vs. other histology),
histological grading (1-2 vs. 3) and triple negativity (no vs. yes).
Moreover, the 175 patients who presented for irradiation during the
COVID-19 pandemic were compared to those 163 patients who
presented prior to the Covid-19 pandemic with respect to the
prevalence of sleep disorders [yes vs. no according to the evaluation
with the National Comprehensive Cancer Network Distress
Thermometer (18)] and the other 23 investigated characteristics.

For statistical analyses regarding associations between the
investigated characteristics and pre-radiotherapy sleep disorders, the
chi-square test was used. When the number of patients in one
subgroup was fewer than 5, the corresponding analysis was
performed with Fisher’s exact test. For both tests, p-values of less
than 0.05 indicated significance, and p-values of 0.05-0.08 were
considered indicative of a trend.
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Results

Considering the entire cohort, pre-radiotherapy sleep
disorders were indicated by 143 of the 338 patients (42%).
Sleep disorders were significantly associated with age <60
years (p=0.006), a distress score of =5 (p<0.0001), =2
emotional problems (p<0.0001), =4 physical problems
(p<0.0001), practical problems (p<0.0001), request for
psycho-oncological support (p<0.0001), invasive breast
cancer (p=0.003), chemotherapy prior to radiotherapy
(»<0.001) and hormonal therapy prior to radiotherapy
(p=0.006) (Table II). Additionally, trends for being
associated with sleep disorders were observed for a
Karnofsky performance score of 60-80 (p=0.073), and
radiotherapy including locoregional lymph nodes (p=0.066).
The comparison of the patients who presented during the
COVID-19 pandemic and those who presented prior to the
pandemic with respect to the prevalence of sleep disorders did
not significantly differ (p=0.38). In those who presented
during the pandemic, significantly more patients received
hormonal therapy prior to radiotherapy (p<0.001). Otherwise,
the distributions of the investigated characteristics were not
significantly different between the groups (Table III).

Discussion

Treatment protocols of patients with primary breast cancer
most often include radiotherapy following breast-conserving
surgery or mastectomy (2). Radiotherapy for breast cancer
can be associated with acute and late toxicities (19-21).
Being scheduled for radiotherapy may cause psychological
distress that can lead to significant sleep disorders. Patients
with breast cancer appear to be at a higher risk of being
affected by sleep disorders than patients with other
malignancies such as prostate cancer, as reported in a study
from the University of California in Los Angeles (3).
Prevalence and level of sleep disorders were significantly
higher in the breast cancer group. Moreover, in a post-hoc
analysis of 823 patients with cancer from a randomized trial,
those with breast cancer reported the highest number of
sleep problems when compared to patients with other cancer
types (22).

Another important question is whether sleep disorders
increase or decrease during a course of treatment. In the
study of Savard et al., the concurrent effect of chemotherapy
on insomnia was significantly mediated by treatment-related
side-effects in the group of patients with breast cancer (6).
The effect of radiotherapy on insomnia was also significantly
mediated by side-effects, namely by dyspnea and night
sweats. Night sweats represent an uncommon side-effect of
local radiotherapy of breast cancer and appear to be caused
primarily by simultaneous hormonal therapy. Moreover, the
risk of radiation-related toxicity can be reduced with modern
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Table 1. Patient and tumor characteristics of the entire cohort.

Characteristic Subgroup Frequency,
n (%)
Age <60 Years 169 (50)
>61 Years 169 (50)
Karnofsky performance score 90-100 275 (81)
60-80 63 (19)
Charlson comorbidity index 2 217 (64)
=3 121 (36)
Additional breast cancer/DCIS No 311 (92)
Yes 27 (8)
History of additional tumor No 302 (89)
Yes 36 (11)
Family history of malignancy No 111 (33)
Yes 227 (67)
Family history of breast cancer/DCIS ~ No 210 (62)
Yes 128 (38)
Previous radiotherapy No 312 (92)
Yes 26 (8)
Distress score 0-4 182 (54)
=5 156 (46)
Number of emotional problems 0-1 174 (51)
=2 164 /49)
Number of physical problems 0-3 178 (53)
>4 160 /47)
Number of practical problems 0 256 (76)
=1 82 (24)
Request for psycho-oncological support No 278 (82)
Yes 60 (18)
Tumor type DCIS only 33 (10)
Invasive cancer 305 (90)
Type of surgery BCS 302 (89)
Mastectomy 36 (11)
Chemotherapy prior to RT No 212 (63)
Yes 126 (37)
Hormonal therapy prior to RT No 260 (77)
Yes 78 (23)
Treatment volume of RT Without LN 271 (80)
With LN 67 (20)
Primary tumor stage* T1-2 276 (90)
T3-4 29 (10)
Nodal stage* NO-1,,; 221 (72)
NI1-3 84 (28)
Distant metastasis* No 302 (99)
Yes 3 (1)
Histology* NST 255 (84)
Other 50 (16)
Histological grading* 1-2 213 (70)
3 92 (30)
Triple negative tumor* No 280 (92)
Yes 25 (8)

BCS: Breast-conserving surgery; DCIS:
lymph nodes; NST: no special type; RT:
only (n=305).

ductal carcinoma in situ; LN:
radiotherapy. *Invasive cancer

high-precision techniques. Thus, the impact of side-effects
of radiotherapy on sleep disorders may currently be less
pronounced than stated by Savard et al. in 2015 (6). The

effect that patients appear to become used to irradiation
during treatment may be relevant and lead to improvement
of sleep disorders. This assumption is supported by the
findings of a study that investigated sleep problems during
and after a course of radiation therapy in patients with breast
or prostate cancer who had been recruited for a study
investigating fatigue and immune changes (5). Patients
experienced a higher frequency of sleep problems prior to
and during the initial phase of treatment.

Very few data are available regarding sleep disorders of
patients with breast cancer before and during radiation
treatment. In a previous study, the prevalence of pre-
radiotherapy sleep disorders was 48% (7). In the entire
cohort of the present study (n=338), the corresponding
prevalence was 42%. This cohort included 175 previously
reported patients, in whom the prevalence was 45% (4). In
the. previous report, occurrence of sleep disorders was
significantly associated with higher distress scores, psycho-
oncological need, and greater numbers of emotional, physical
or practical problems. Moreover, trends were observed for
associations between sleep disorders and lower Karnofsky
performance score or higher Charlson Comorbidity Index
(4). The current study confirmed the results regarding the
significant factors and the Karnofsky performance score,
except for the Charlson Comorbidity Index. This may be
explained by the fact that in the current study, the median
score of the comorbidity index (2 points) was chosen as a
cut-off, whereas in the previous study the cut-off was set at
3 points. In addition to the factors that were significant or
showed a trend in the previous study, the present larger study
identified additional factors associated with pre-radiotherapy
sleep disorders. These factors included younger age (<60
years), invasive breast cancer, chemotherapy prior to
radiotherapy and hormonal therapy started prior to
radiotherapy. Younger age (<58 years) has been described as
being significantly associated with sleep disorders in a post-
hoc analysis of a randomized trial including patients with
different primary tumor types (breast cancer accounting for
49%) receiving chemotherapy (22). Moreover, in a cross-
sectional survey study of 413 patients with breast cancer
receiving aromatase inhibitors, age showed a borderline
trend for association with clinical insomnia (p=0.083) (23).
Rates of clinical insomnia were 24% in patients younger than
55 years, 20% in patients aged 55-65 years and 13% in
patients older than 65 years. In a survey of 125 patients with
breast cancer of any stage from the Memorial Sloan
Kettering Cancer Center, patients reporting sleep problems
had a median age of 51.3 years compared to 56.6 years in
patients without sleep problems (p<0.10) (24). More
recently, in a study from Ireland including 294 patients with
different cancer types (37% patients with breast cancer), age
<65 years was an independent predictor of insomnia (odds
ratio=1.8, 95% confidence interval=1.1-3.4; p=0.03) (25).
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Table II. Associations of the investigated patient and tumor characteristics with sleep disorders before radiotherapy.

Sleep disorders, n (%)

Characteristic Subgroup Yes (n=143) No (n=195) p-Value

Age <60 Years 84 (59) 85 (44) 0.006
>61 Years 59 (41) 110 (56)

Karnofsky performance score 90-100 110 (77) 165 (85) 0.073
60-80 33 (23) 30 (15)

Charlson comorbidity index 2 89 (62) 128 (66) 0.52
>3 54 (38) 67 (34)

Additional breast cancer/DCIS No 130 (91) 181 (93) 0.52
Yes 13 (9) 14 (7)

History of additional tumor No 130 (91) 172 (88) 043
Yes 13 (9) 23 (12)

Family history of malignancy No 41 (29) 70 (36) 0.16
Yes 102 (71) 125 (64)

Family history of breast cancer/DCIS No 89 (62) 121 (62) 0.97
Yes 54 (38) 74 (38)

Previous radiotherapy No 133 (93) 179 (92) 0.68
Yes 10 (7) 16 (8)

Distress score 0-4 57 (40) 125 (64) <0.0001
>5 86 (60) 70 (36)

Number of emotional problems 0-1 50 (35) 124 (64) <0.0001
>2 93 (65) 71 (36)

Number of physical problems 0-3 39 (27) 139 (71) <0.0001
>4 104 (73) 56 (29)

Number of practical problems 0 91 (64) 165 (85) <0.0001
=1 52 (36) 30 (15)

Request for psycho-oncological support No 101 (71) 177 (91) <0.0001
Yes 42 (29) 18 (9)

Tumor type DCIS only 6 (4) 27 (14) 0.003
Invasive cancer 137 (96) 168 (86)

Type of surgery BCS 128 (90) 174 (89) 0.93
Mastectomy 15 (10) 21 (11)

Chemotherapy prior to RT No 75 (52) 137 (70) <0.001
Yes 68 (48) 58 (30)

Hormonal therapy prior to RT No 99 (69) 161 (83) 0.006
Yes 44 (31) 34 (17)

Treatment volume of RT Without LN 108 (76) 163 (84) 0.066
With LN 35 (24) 32 (16)

Primary tumor stage* T1-2 125 (91) 151 (90) 0.69
T3-4 12 (9) 17 (10)

Nodal stage* NO-1,; 96 (70) 125 (74) 0.40
NI1-3 41 (30) 43 (26)

Distant metastasis™ No 134 (98) 168 (100) 0.090
Yes 3(82) 0 (0)

Histology* NST 120 (88) 135 (80) 0.090
Other 17 (12) 33 (20)

Histological grading* G1-2 89 (65) 124 (74) 0.094
G3 48 (35) 44 (26)

Triple-negative tumor® No 125 (91) 155 (92) 0.75
Yes 12 .(9) 13 (8)

BCS: Breast-conserving surgery; DCIS: ductal carcinoma in situ; LN: lymph nodes; NST: no special type; RT: radiotherapy. *Invasive cancer only
(n=305). Statistically significant p-values are shown in bold.
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Table III. Comparison of patients treated during the COVID-19 pandemic (Group A, n=175) and patients treated before the COVID-19 pandemic
(Group B, n=163).

Characteristic Subgroup Group A Group B p-Value

Sleep disorders No 97 (55) 98 (60) 0.38
Yes 78 (45) 65 (40)

Age <60 Years 81 (46) 88 (54) 0.16
>61 Years 94 (54) 75 (46)

Karnofsky performance score 90-100 143 (82) 132 (81) 0.86
60-80 32 (18) 31 (19)

Charlson comorbidity index 2 115 (66) 102 (63) 0.55
=3 60 (34) 61 (37)

Additional breast cancer/DCIS No 161 (92) 150 (92) 0.99
Yes 14 (8) 13 (8)

History of additional tumor No 156 (89) 146 (90) 0.90
Yes 19 (11) 17 (10)

Family history of malignancy No 63 (36) 48 (29) 0.20
Yes 112 (64) 115 (71)

Family history of breast cancer/DCIS No 116 (66) 94 (58) 0.10
Yes 59 (34) 69 (42)

Previous radiotherapy No 160 (91) 152 (93) 0.53
Yes 15 (9) 11 (7)

Distress-score 0-4 89 (51) 93 (57) 0.25
=5 86 (49) 70 (43)

Number of emotional problems 0-1 93 (53) 81 (50) 0.53
=2 82 (47) 82 (50)

Number of physical problems 0-3 96 (55) 82 (50) 0.40
=4 79 (45) 81 (50)

Number of practical problems 0 131 (75) 125 (77) 0.69
=1 44 (25) 38 (23)

Request for psycho-oncological support No 142 (81) 136 (83) 0.58
Yes 33 (19) 27 (17)

Tumor type DCIS only 17 (10) 16 (10) 0.97
Invasive cancer 158 (90) 147 (90)

Type of surgery BCS 154 (88) 148 (91) 0.40
Mastectomy 21 (12) 15 (9)

Chemotherapy prior to RT No 110 (63) 102 (63) 0.96
Yes 65 (37) 61 (37)

Hormonal therapy prior to RT No 123 (70) 137 (84) <0.001
Yes 52 (30) 26 (16)

Treatment volume of RT Without LN 138 (79) 133 (82) 0.53
With LN 37 (21) 30 (18)

Primary tumor stage* T1-2 142 (90) 134 (91) 0.70
T3-4 16 (10) 13 (9)

Nodal stage* NO-1,; 112 (71) 109 (74) 0.52
N1-3 46 (29) 38 (26)

Distant metastasis* No 156 (99) 146 (99) >0.99
Yes 2 (1) 1(1)

Histology* NST 135 (85) 120 (82) 0.37
Other 23 (15) 27 (18)

Histological grading* GI1-2 107 (68) 106 (72) 0.40
G3 51 (32) 41 (28)

Triple negative tumor* No 144 (91) 136 (93) 0.66
Yes 14 9) 11 (7)

BCS: Breast-conserving surgery; DCIS: ductal carcinoma in situ; LN: lymph nodes; NST: no special type; RT: radiotherapy. *Invasive cancer only
(n=305). Statistically significant p-values are shown in bold.
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Associations between chemotherapy and sleep disorders
were also previously described. In a population-based
epidemiological study including 465 patients with breast
cancer and 263 with prostate cancer, chemotherapy and its
side-effects contributed to more sleep disorders (6). In a
study of 502 patients with newly diagnosed breast cancer,
those patients who received chemotherapy tended to have a
higher rate of sleep disorders at 1 year after diagnosis of
breast cancer (26). In a study of 74 patients with breast
cancer, 29% of the patients receiving adjuvant chemotherapy
had a high insomnia severity index compared to 4.2% of the
patients receiving adjuvant radiotherapy, 7.7% of the patients
evaluated prior to any treatment and 0% in a control group
without breast cancer (p=0.004) (27). Moreover, in a
prospective observational study of 173 patients with non-
metastatic breast cancer, chemotherapy (odds ratio=0.08,
95% confidence interval=0.02-0.29; p<0.001) was identified
as a main risk factor for persistent insomnia (28). Conflicting
data were reported regarding the impact of hormonal therapy
on sleep disorders. In the prospective study of Nabieva et al.,
sleep disorders caused by letrozole led to discontinuation of
the hormonal therapy in a significant number of post-
menopausal patients with early-stage breast cancer (29).
Similar results were reported from a cohort study including
100 patients with breast cancer receiving aromatase
inhibitors and 200 women without cancer diagnosis (30).
Treatment with aromatase inhibitors was associated with a
significant increase in sleep problems. On the contrary, in the
studies of Savard et al. (6) and Bhave et al. (31), no
significant associations were found between hormonal
therapy and insomnia or sleep quality.

Furthermore, invasive breast cancer (when compared to
DCIS alone) was identified as risk factor for pre-radiotherapy
sleep disorders in the present study. This factor was not
described previously, possibly because only very few studies,
including our preceding one, focused on pre-radiotherapy
sleep disorders (4, 7, 8). However, since invasive cancer is
associated with poorer prognoses than DCIS, the situation is
likely more stressful for the affected patients. In addition, a
greater treatment volume of radiotherapy showed a trend
toward having an association with sleep disorders. An impact
of the treatment volume on the occurrence of sleep disorders
was not previously described. This finding can be explained
by the fact that irradiation of a larger volume including
locoregional lymph nodes can be associated with a higher risk
of late toxicities such as lymphedema, arm paresis, lung
fibrosis and coronary heart disease. Moreover, irradiation of
lymph nodes is indicated only in cases of locoregionally
advanced disease with a higher risk of locoregional
recurrence. These factors likely lead to an increased level of
distress often associated with sleep disorders.

The prevalence of psychological distress and sleep
disorders may have increased during the COVID-19
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pandemic. Therefore, the current study compared the
prevalence of pre-radiotherapy sleep disorders in 175
patients with primary breast cancer who presented for
radiotherapy during the COVID-19 pandemic to the
prevalence in 163 presenting prior to the pandemic. The
prevalence was slightly higher during the pandemic but the
difference was not statistically significant (45 vs. 40%,
p=0.38). Moreover, since a higher proportion of patients
treated during the COVID-19 pandemic received hormonal
therapy prior to the start of radiotherapy (due to a change of
the treatment concept at our university hospital in 2020) and
since this therapy was significantly associated with sleep
disorders, the observed difference of 5% was likely a result
of hormonal therapy. Thus, the diagnosis of breast cancer
appeared to be more stressful for patients than the threat
arising from the COVID-19 pandemic. This finding is
consistent with two previous reports from Europe. A study
from Denmark found remarkably low levels of distress and
high levels of resilience in 40 Danish patients with cancer
being under treatment or under follow-up during the
COVID-19 pandemic (13). In a study from the United
Kingdom including 144 participants (cancer patients and
their supporting networks), the COVID-19 pandemic had no
detrimental effect on the patients’ psychological well-being
(14). On the contrary, the authors of a study from Turkey
including 595 patients with cancer under active treatment
stated that the pandemic may have increased anxiety and
depression in their group (15). Moreover, in two larger
studies from China focusing on patients with breast cancer,
a high prevalence of depression, anxiety, distress and
insomnia was observed (16, 17). However, none of these
previous studies was comparable to our present study, since
they did not focus on the impact of the COVID-19 pandemic
on pre-radiotherapy sleep disorders. When interpreting the
results of the current study, the retrospective design and the
possibility of a selection bias should be considered.

In summary, additional risk factors such as younger age,
invasive breast cancer, chemotherapy or hormonal therapy
prior to radiotherapy, and irradiation of locoregional lymph
nodes were associated with pre-radiotherapy sleep disorders.
The COVID-19 pandemic appears to have had no significant
impact. The diagnosis of breast cancer appeared more
detrimental to sleep than the pandemic.
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